Instead of the Yukawa mechanism for intermediate-and short-range interaction some new approach based on formation of the symmetric six-quark bag in the state |(0s) 6 [6] X , L = 0 dressed due to strong coupling to π, σ and ρ fields are suggested. This new mechanism offers both a strong intermediate-range attraction which replaces the effective σ-exchange (or excitation of two isobars in the intermediate state) in traditional force models and also short-range repulsion. Simple illustrative model is developed which demonstrates clearly how well the suggested new mechanism can reproduce N N data.
In multiquark systems or in high density nuclear matter some phase transition may happen when the quark density or the temperature of the system is increased [8] . This phase transition leads to a partial restoration of the broken chiral symmetry and thus to the reduction of the σ-meson and constituent-quark masses [8] . The significant reduction of ρ-meson mass in the nuclear matter has been predicted also by the so called BrownRho scaling. The most probable consequence of the restoration should be strengthening of the sigma-meson field in the NN overlap region. This could be modeled by "dressing" of the most compact six-quark configurations |s 6 [6] X L = 0 and |s 5 p[51] X L = 1 inside the NN overlap region with an effective sigma-meson field. The "σ" or a similar "scalarisoscalar meson" is assumed to exist only in a high density environment and not in the vacuum, contrary to the π and ρ mesons [9] . Thus the scalar-and vector-meson clouds will stabilize the multi-quark bag due to a partial chiral symmetry restoration effect in the dense multi-quark system and thus enhance all the contributions of such a type. The picture of NN interaction emerged from the model can be referred to as the "dressed" 6q
bag (DB) model (see Fig. 1 ).
Starting from this quark-hadron picture we assume that the total wave function of the system Ψ However, the dressed bag component |6q + σ(ππ) has a much more extended physical content than the ∆∆ + ππ intermediate state in the traditional NN-models as: (i) the six-quark part of the DB implies a coherent sum over all the possible baryon-baryon pairs in the cluster decomposition 3q + 3q [6, 9] ; (ii) the σ-meson (or π + π) part of the DB is probably enhanced due to the (partial) chiral symmetry restoration which implies the σ-meson and constituent quark masses to be noticeably reduced [8] 2 .
Thus we can treat the DB states as a new component in the Fock space or a new (closed at E < E 0 ∼ 600 MeV) channel in the coupled channel approach to the NN scattering and write the total NN wave function in the form
where the "proper" NN wave function Ψ L N N (6q) is orthogonal to the six-quark part of
The transition amplitude from the initial
quark configurations (the coherent superposition of those corresponds to the proper NN channel) to the intermediate ones s
with an emission of the S-wave correlated π + π pair, the both pions being created in the s-wave due to conservation of parity and angular momentum. [11] ). In the channel ST = 10, J P = 1 + the transition goes via another intermediate state [11] .
The transition amplitude is calculated here in the framework of the well known quarkpair-creation model (QPCM) [12] (see also [11] ) and the transition operator for the emis-2 The "compact" configurations s 6 and s 5 p are usually included in the resonating-group-method (RGM) calculations for the N N system but without the strong σ and ρ-meson fields they play quite a passive role providing only "dying out" of the N N wave function at short range as a result of the strong N N repulsion in these quark states [10] .
sion of the pion π λ (λ = 0, ±) by a single (e.g., the j-th) quark in a six-quark system
is taken in the form proposed earlier [11] . The π + π → σ transition amplitude is determined [13] to be proportional to the overlap of the two-pion and the σ-meson wave
In the limit of a point-like pion the operator H (6) λ goes to the standard pseudo-vector (PV) quark-pion coupling. Thus the phenomenological coupling constant of the QPCM is normalized to the standard PV πqq coupling constant f πqq = 3 5 f πN N . 
The numerical factor 15 in front of the integral counts the number ofpairs in the six-quark system.
All the matrix elements of interest are calculated using the f.p.c. technique [6, 14] and are reduced to a product of the vertex constant vf πAB (in the QPCM
(and a similar expression for
operators in the space of total spin and isospin of the six-quark states d f and d ′ . The transition form factors F L depend on the angular momentum L=0(2) of the initial state: and a L=2 = − 2 3 . As a result one gets quite a simple expression for the transition operator (2) in the case of S and D partial waves in the initial NN channel:
where ϕ 2L (r r r r) is the h.o. wavefunction and the value g L means an effective strength constant of the transition N + N → d 0 + σ from initial (cluster-like) NN state to the intermediate "dressed" bag configuration, which takes the form:
The factor in Γ 
where the
is the reduced mass in the DB state. In accordance with this, the contribution of the mechanism of Fig. 1 to the NN interaction in the S and D partial waves can be expressed through the matrix element: 
The interaction operator (7) mixes S-and D-partial waves in the triplet NN channel and thus it leads to a specific tensor mixing with the range ∼ 1 f m (about that of the intermediate DB state). Thus the proposed new mechanism results in a specific matrix separable form of the NN interaction with nodal (in S-in P-partial waves) form factors 3 and a specific tensor mixing of new type [15] .
In the case of (partial) restoration of the chiral symmetry inside the (compact) symmetric six-quark bag the effective σ-meson mass and width should be much lower than its values accepted for the conventional OBE models [1, 2] . Then the position of the branch To illustrate the proposed new mechanism we built a simple model which includes the main features of the suggested mechanism for NN-interaction [9] . The model includes only a few parameters for coupled partial waves and can fit the NN phase shifts on the broad energy range 0÷600 MeV, or even until 1200 MeV, using a soft cut-off parameter Λ πN N ∼ 
/(E − E 0 )λ|ϕ ϕ|, and for coupled channels it is a (2×2)-matrix: Moreover, it was very surprising to find out that such a simple model gives very good description for 1 S 0 phase shifts even up to E lab = 1200 MeV [9] . It is very instructive here to discuss the description of phase shifts in triplet coupled channels 3 S 1 − 3 D 1 , and especially the behavior of the mixing parameter ε 1 with increasing energy. Without the (quark-bag induced) non-diagonal mixing potential (i.e. at λ 12 = 0) the behavior of ε 1 is correct only at very low energies (see the dashed line on the lower right panel in Fig. 2 ).
The increase of the cut-off parameter Λ πN N up to values 0.8 GeV does not help to get a better agreement with the data, but on the contrary, destroys the good description at low energies (the dotted line in the panel for ε 1 in Fig. 2 ). Introducing the quark-bag induced mixing (λ 12 = 0 in Eq. (8)), which we predict on the base of the suggested new mechanism, allows us to reproduce the behavior of ε 1 (and 3 S 1 − 3 D 1 phase shifts as well) with a reasonable accuracy until the energy as high as E lab ∼ 600 MeV, but for sufficiently small values of Λ πN N only. The best fit result for the ε 1 mixing parameter is shown on the lower right panel of Fig. 2 (by solid line) and is attained with the value of Λ πN N = 0.594 GeV. In this case the condition λ 2 12 = λ 11 λ 22 is satisfied with high accuracy.
Just this condition follows from our assumption that the quark-bag induced S − D mixing arises due to coupling of the NN channel with L = 0, 2 to a single S-wave six-quark state |s 6 + 2π (see Eq. (7)). The increase of Λ πN N up to a value 0.8 GeV (with keeping the best fit to the phase shifts) results in the violation of the above condition and in a significant deterioration of the description of ε 1 (the dot-dashed curve in the lower right panel of 
